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(54) SEMICONDUCTOR DEVICE AND SEMICONDUCTOR SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To easily connect a logic chip to a memory chip and to 
eliminate skewness among signals by providing all input/output terminals between the 
logic chip and the memory chip on opposite sides when they are packaged in a 
package. 

SOLUTION: Connection terminals 14 are electrically connected to connection 
terminals 24 of a logic chip 11 and a memory chip 12 or external storage terminals 32 
of a memory chip 12 by wire bondings. I/O terminals 22 are electrically connected by 
wire bondings 25 so that opposing terminals are made opposed to each other between 
the chips 1 1 and 12. The terminals 22 are connected between the chips 1 1 and 12 so 
that the wiring lengths are made equal so that no timing deviation is generated among 
data and the wiring lengths between the terminals 22 are made in a shortest manner. 
Note that high speed I/O circuits 21 are made of CMOS circuits so as to realize a 
high speed data transfer between the chips 1 1 and 12. 
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if*. 

[002 1] |S^«1 8©«WI=»TI4, 11*311 4SB 
«©*«*MSm=»r. JfttBTO8*p>y*£±lslB 

* Q flwfc LX±l&T §m 2 ©$ □ v ?SS£®B£ 

*t?ct*»fttr*. mcRi 9©*wi=»ra;, is 

**1 8E»©*»««]If=JS-C. MBtoZtituv* 

bseibh:, ttriB«ft©fti)tBi*©K i <nwmt%z 

sfcfcfl»«W2T-$ 5; yawn* n v 

[0022] ar*g z o ©5eajicj*ri*, 1 9 *a 
«©*»ft«w=ttr, MffiSg 2 09 n * ^^ess 

u*rr«tt4aRSBBfc. »sB«^j:vtte«i©a 
s»fc*tt&ffl©a^fcm 1 o>m%mii-fz& i ©¥is 
t> ttaaa4$affiB2©afi#ft!iTB&£-&*ft2 

©¥&£■£«•* ^8fiB¥»f±tt£i©flrefcttSffi 
f n v 9 fl|#- £: *<^|{&*a £ * 5 £ 5 f =SaSii#©fi« 
*MLT, iSS&2©¥8:f*iSSS<I^£i&S&2©aS 

»tt (fas * ttriMEr-* © y vnvvm^t 



coo2 3] ftwm2 1 ©sEEicfc-u*. ®#mz OE 
«©w«t»;:fcT, «5i2g2©¥ei*. sisasii 
**tt«i a oa#BBSi«ttB5/:7 nn»-e**c 

H**2 2©*Hfc*TM\ B3J&S2 
OE»©JMH*lt*l=ft-C. B&ft2©¥BI±. UEa 

ffA9£ft&©B&BBjrci*as£e«a£aiEii!B 

[0 0 2 4] H#*2 3©*W::»-CH\ B#g2 0E 

«©**l«tW=»r» ttE*2©9a?9j|£HBl* 
i/N»««$Hfc^ ttEXft9Py*aBOBB 
la© i / Nowatt-csufcttfflata e og/N-fftfc 
B»©#B*Pr>*«*fciErtU ffJfE£&©Aaj;*j!l] 
B©**!*. Nfl©A4iHB£*a. ttNfi©AA|i]B 
Py*tt*£BJB»*fcLr«l*S 

[0 0 2 5] »*«2 4©»MI=ftTB:. R*9 1 4 SB 
S©¥3Sft£Sl::jfc-C. BG9 a y 9 ftilftBTCS A 

I*. *J-«W»6»«Lfe»«f P^^fl|#tAAi:Lrrt 

^©~ffll=BBS$ P'y^fS^Stb^-t-i)^ 
nv*3MWi«ifi:» S-aicgBgSftfciJM&roAfct}* 
S^fc. »W»?Py**#te*^-CAB*l(»ffl^ 
nf^B^*4«rs«Wfflf Py^«&BBt. ISA 
ffl*MWffl?py*«*=H»L-C»AHi;&«*fcttL 

fr5«tt©AffiaS»t. ttMffffi9Py9«±iaK^ 
iSSSt©Aai*i]S©€-^ t «1MN-«H-A©«tt© 

[0 0 2 6] »*Sl2 6©*IHK»Ttt» SS*«2 5S 
«©¥«»glllc^T. KrGAS^Pv9«£SBtt. 
Sttffig^^ P <y •> A #©A»ft«afi L r iSMSP-? p v 

»B^pv^B±EBI*» T-iHtiAffl^Py^fll^S 

strS2Adj ssoffliffl^ p y ^«*t ur^fiS-rsm 1 at 

[0 0 2 7] »*ffl2 8©»MI=»Ttt, R99I2 7G 
iS©¥3?ttg]f ICSST. 1 ©^ p ?9JB£|g|B 

mEttK©8HtE«©X 1 ©gB^tBI2tl»©A 
ffi*l3B©S 2 ©as»<t©^StaB»fc-|tt5Ertg|l^ 

9©J§BJ|ci*Ttt, ftjftgl 6SB«E©¥3l«:^illC*$ 

•c. fnasi©^p-v^s6±is!Btt, miBrta^py^ 
<i^©fiffl^K§ uras«#^tu*-r§<4ffii9S[Hi8 
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o yzmtmrntftz* 3 Knara* 

10 0 2 8] flt$g3 0©»WI=fcrf* 4 !S^«2 5 S3 

«©*MK*SMK:»T, li5iBM8fffl£Py$#£±@8 

*«3o &»©* wtttuciiT . mas 2 © >? □ „ >? 

££ISS&(4. flft£jt&©^Ett©ffi©aB#£S2 

tt«#rftfcfl»« wet-* a y <?n<-jv$% 

[0 0 2 9] B*«3 2 0*W=»rtt, If #31 3 1 S3 

I*, ffi£rt&*Py*(i^©ft«£i8SL-ca&(I#£ 
»»**tti4«oa*i*=« 1 <r)^*&-h*i>% 1 ©*K 

t. K2g£^£S9ffig52©aB#£tts2*-y-4*2 

Vnytm^b itmtm £ £ 4: 3 <=f£iIE®-5|©ft« 
SfflSL-c, lsm2ro^siilS5iSfi^^^m2ro®5S 

#fc*l+JIH $ #T|«E^-* ft if P ? *fl»fc 

tO 0 3 0] tt**3 3(D5MBI=»-CI*, 

«©*»fW6«i=»r« HJism2©¥ei±, HtriaaiSft 

8 0S»iB«**ttiJ'7 Hi»1?*« C 
R*a3 4<D»WI=»TI4, »#«3 

2ia*0iMM«mr::»r, sna«2(o^s(t, msa 

tO 0 3 1 ] 5<D«KI=fe-CI±. IS*I33 2£ 

a©¥i«*«ai=»T, ftflB& 2 ©? P y $ *£BBtt 
1 / N fHBrtSPr> p y *fi*©fl» 

ttQ> 1 /N<DJB*»-CSlMCttffl*t3 6 OJg/N-T^tfc 
«»©#»* Ry*ffi*fciEJ*U 8tr£tS&© Atrial 
8©#*I4 V Nfl©A*SB*#*, 8NH©AaHlS8 

[0 0 3 2] »*W3ea)36Wf=»ri*. I8#«2 5I5 
«©*»*a«ll=»-C, HC9 P99aSJBa?*&a 

fi*-4lte-ar::ttif &*tfc* p 99 y 5«->flff SB 
l=£#. ffif2«fl»JB2Py9£ifeIIIBI4, ttrt89P?> 

-*ffl;&fB<7 p y 9fi4&£tiM-«g 1 <D<7 n 
ESt, a*p**y*-:/**lcSffl**ifc9Pvir 
«^SffltNT!SAffiA$Si8ffld7 P y>?fS#t LTt-* 



[003 3] if#lS3 7©^B^|rS*rtt, JftfttStX? 
-M4s ^£<&t-OOana>**tt?9 7&> — i23&< 
8d>fc< £4— 3©&1 ©¥SW*^y ?©-2l4:*tffi3- 
S J: 3 £ES£*l5'J»£ < t * — 0<r>m 2 ©*$»■? v 
. Kifrft < <k t-o«)« 1 ©#«<*T y 7£ttd>tt 

< t 4 — o<nm 2 y ^sn»i=»i*r4/<y 
K*>ft< tt— ©*****? 

»*P**«**«tt**rt»7Pv9«±|g»4» IS 

-iaKEii**ittrt»^ p y * m^zatrtzv a v t 
mmmk. K-ai=E«**ifc«i©ti[tt©AajA 

Sffl^i. »rttf9Py9«*I=*-3lvC»1©WH*tt 
tipffl* o y *M^£±J)£tS& 1 ©ttffffl? p *9«£ 
ElSSts K*1©Affl*tt»fflf ny(;tt^SfflL-C 
tt*l©tt»©AffiA**£tf LT*«^fflx-5«aia 

at; n»3&v & ©t->» y a^stf 3 a i ©««©Aa 

&ai©t!W99 Py9f8±08£8gl © 

aa©Aaj*i3E*©«.* t eaar s^-g©aa©g 

WBM£&»> BM>fc< tt— 3©*2©iWM**y;f 
14. ttHai=EB£ftttna9Py9ft#£tftd>&< k 
i,-~>®% 1 ©*Sf(*^y Py^Sii 

fflis^t. K-iai=iB»*ih«»i©a»©Aaj*«w- 

fctttt*^l**2©a*©AUJ»t»?-fc» t**Oy*» 
fiffl«ffT?56«**ifcKW»^ p y^ff *taS-^l»T* 
2©Affi*«»ffif ny^«**±« 1 *-'6*2©td«iffl 
f ny^jB±SBt, RR20)AttA«4Miffl^Dy^tt 

©■r-*ffl*fti;>i.«^6©T f --4rftya»*!T3»Z 
©fcgfcroAaams&t, tt»2©H0ffl9ay^«£ig| 

s tsm 2©mss[©Atb*iSB©^« k itzmtzm- 

«©«R'©»StEtt6^. BE« 1 ©*MH**y 

2 ©^ft^ y ?©-#tta $? y ^ ^ y ^Tf & y flfi 
*l* ^ "E y* y ^-Cfe* C t Sff St 5. 
[0034] »*a3 8©J8Wf=»-Ctt. If#«3 7l3 

«©*s»»^TAr=»r» tnadN5E< it— 3©»2 

EB**ifcmi©^ny^y^~>tsi?.$Hi=^. sir 
S3'>ft < 1 4— 3©» 1 ©¥»*^y ^f4, tttt 1 ©^7 

*2©^Py^»J*->«fFtBf=*#. ^IBS1©*I 

©Srtss^p v^««sj8^rmes i ©Atb*fjspffl 

^ P y t LtT-^ ffi^ffl^ p y ^m#S^fi!t-r 
>«^l=SW*4tfc^n y^fi»*»i^r»W 1 ©AUi 
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fat-fa. 

too35] m#m39o&mznxttis zoMSt^-j 

h x N 9- F x 2 © LSH/\*;/?$Ji£$#f §¥3I£M * 

a-^KaSUBa*** /W-^iWI^ffl^i. /< 
[0 0 3 6] tt**4 0©»Wc»Ttt. fS#«3 9ffi 

SSSft^n^y^^sry-fcEicSfrCfcfcfta 
fc-r 5. flt*«4 1 ©awtftrrt, a*a4 ois«© 

¥*{*J<%'J?9SfcKT. PLLlsISg;&tfDLL[5I& 

©d>ft<fc4,— ttSttttraVSffltt?- 
f*, rp l LBSfti; d l L@aw)d>a< t*-5t» 

tO 0 3 7] H**4 2©JBWt»Ttt. *f#">^f 

a©*«»^-»^t^. aaa©****??!*. is 

ttVftttltCJ: «a«ajt©feftlzB9f-ffS&/<7 P* 
f=»lt 1 ©*Sl.enffiA$&*'*a 1WESD 

&m®mt. »«a»«i=j:*a*i»jt«>fc«>i=»^y 

?H»tt/<? K*KRl+6*t** 2©*3HBafeft&*' 
r**2fl)ESDfiUB0B«^ ttS2©«9ka»a 

1 ©aaanaaj: y vj^ct 

[0 0 3 8] «*S4 3flMB«K:»-Cf*, I»#IS4 213 

lig1©MOSFETm> «rS3*2©ESD&S$lsl 
S&Ii*2(DMOSFET$#^ gi*2©MOSFET 

mk% i ©m o s f e t j: y t&iiy— h*g£*rf * c 

fctWIfcti. R*a4 4©aa(=Rtl*, |«#Jg4 
2E«Oi(S»fltS/X^AI=»-C, fitT2Smi(DESDS@| 

isiK(±m 1 ©/^^-7i *-5>i?x* Svrie* 

2©ESD«H@BI*»20/UtK— 

a*2«>/«-fjff-?ai*5>^d«i*»jitifl!> 

too3 9] b#*4 6©»«i=»-ci*. 3*^4212 
«©j|«m*^x^i»i=»T. nea 1 ©es Dsemss 

BSlOWt-Ktt*. ttG&2©ESDaaaB 

tta2©$r* aa2 04f^*-K«t»a 

1 ©y* *- k * 9 t*ux 5 9»mt£#r« c t * 
n&ttz. ±Bn*ai»si 3e«©*»»*xt 



©AHj*«T*4T«ft'r«ar=Rrt*«>-eaiitt*a» 

TJfcS. *fc*y^©Affl:&«*n±*a«EaTJH 
-*©E««ffll»r«tt^*C i WMBX+A-j&tft 

s**««i>ft < ft « ^ v ^ra-c*©^i$ft^-^ c& 
c t*<ta*5. *fc««r<&*y?©Aa.;o 

EB{=*afta3S£ffll*& c: t X\ XtlM t&JiMXH 

«u^«)»9&M4f-* aa^aicft « fc a 

C©ftaftaa£AH.ftaBa©vaaa£?4i 
tf. 1fe©@S&gS#©S&flMz*£a3^EU*^©£J&© 

aasattazttfa.**. arc. ^ufy^it/? 

tt*Cfe. Srt»fl:fc**»Ettsai:©T 

t o o 4 o ] ±aa*a 1 4 Tis 2 4 m®o¥m%m 
tztexit. ea^fcaftAHi ass* a^a^a* 

6 * n y i> «■» « afi-r 4 ^ d v * »» ? 

©-j22icSBg$ti*©-c. ffi^iHro^-y^sc©^^^ 

Srt*SJ:5i::«SLTEaLfc*fcfc» 7-9&&©fe 
«>©^^SI5l=fT5 Z £**as*5ft|=, ffigHM©* v 
^£^|-©f D-y^fi-^^ffl^S^tA^figfcft*. S 

tc, Mtta^ay^a£aa^&AttAaa*-c£«a 
Bazaar*©** Aib*i3K{=<fc^Tf f -$ffiA& 
tfT-^ayawzB^iHweaiifcaccfcataa 
a, £fcams0O79*£BBi*. a«Baai=j:«. 

fns^Mt, x-^tfJAffllc:jSLfc(4ffi©^D<v^ 

«*t«4*r*ct*tffi**. ai=T-*«ya*a 

*o 9 >8«WBaR«1/N Iw^jg L T N -fe v h ©t? 

-*«ya*»^«fT5ctTf. *«*gSf*iaJT;©s!i 

Bi*?>p ^fcia^jp.!!©^ v baa tfcf a-j^m^ 
**©**a*ai=aar4ctTf, a^ao^y^i* 
^•^ ^m©«#effaa$#a(=i^feaa«a£fT? 

[oo4i] ±en#a 2 5 75s 3 6 seao^aft^na 
i=Krfi, ^-41 fiai=M?ftAffl*«* ao:^ p v * 

-a(cs3a**i*©T?» i§«!©^'y^$c©iafc^(6i 
r**af=»»urEaufc«fiic, ^-^ea©fc«> 
©a«*aRKff5ci:*<a***i=, awiwy^ 

sa^attf aui*eibicj:ott-- «Jtu*s 

*. afeaaa^ntr^aaBatt. afteaar=j:« 
«-»aa**ai= tviifc^ < - ^ 
aaa*ff9cfc, T-^®ya^i=5SLfc&ft© 
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£fci7Py*^£g(tI&y. c<D?Py£l§#|::g^ 

[0 0 4 2] ±I5IS*H3 7 7^iE3 8iai£<n#^Ltt:->x 
r-McSS-ci*. ; W *t— ic p y y ? ^ -y 7t / ^ y 

tt*l?«»fiBB«-eJ«tt-r*©T*. AtBABIBKAoT 
* U Aatf^-* & y &*!::§§■*- 5 ESS £Jt£lc& 

[0043] ±IBSf 39^41 S2K©¥iStM ^ 

•J * •> ^fcttrtt, t-* eai=«Sft «^ a sssas 
l=, 7 s — >ISSfl)fcft(0««S8JBI=fiacfc*»HS* 

?*y $-><® : fz&iizzkx% msixmmztiz 

I*. ^^y^y^rtOTPLLEHSatf/XttDLLHB 
&T//XI4 DLL BBOSJE Lfc»f*€«IE-f* C £*» 
[0 0 4 41 J:EBI*«4"2n54 5E*©**1**/* 

tt*?:*l»tttt«>'<y F(=KI*&4iSES DffBlslB 
It, tt*Hft*»©*»*S&**l=fi**©-Cfc*itf* 
l\ ESDflWBB£*3<Iii**U& ^y^BM*']* 

«#©« vttbVotttKututt 

tss£ Uftlcr 5 C £ *><fti*5„ 

[00451 

[*eg©Hffiro^!i] filTK. *£9JC!>JtBft££tf«> 



mmtrnzntm-tz. 011*, ttSRCfcyn-o/t? 

<r- S?K P 5? * * y ? £ j< =E y 9 ? £ £&f£ L fc* 
El 1 ©Wt^X^A 1 1*. i? 1 

0 *itz n v v 0 + v -J 11 * * y ?■ v ~J 1 

3, Dv-;Jf*;?l la^^'Jf-y^l 2£f£|££ 
ftSJS&Jg^ 1 4 fl-SHiS* 1 3 fc&ftU^ 1 4 

[0 0 4 6] 91 ol*. Hfcl/OBBBBB 

i» 1 5 I /OBBmjUffiJs^ 1 5 Itffitttt? 

1 4^LTn«*5MHSVCCty5>KtEV 

I /OBBftStt 1 6*<. 1 /OEBSaiiffl 

y * 1 2HI=iBtt**i4. I /om*3W 1 8±f= 
I*. «*l 7 4*ttlt&*i*. 
[0047] ££flHF1 41*. D 0y9?77l Utf 
^^77*1 2©ft«W*2 4jH»tt**y*y:7l 
2<D^«E«**ffl*i^3 2l=» ^-f-V^V-r^^^ 

^•3^1 2<D&^i*. ^^'J • P»?yi7|Hl/O»2 0 
/*y •n5?y$>|H)l/ott20tt. ffai/ 

OJBJB21. I/Oig^-2 2. &IXI/0H»^2 3 
l/OJ|?2 2&tf!s'OUIf?2 3tt. P 
l&W'E'Jfv^l 2<0«|fiiL-CI8!{e 

■r^iaizEa^^s, 1/041^221*. at?i»9*?» 
^1 aw^'^^i 2137?, tmrzt#Tn±& 
, 7'rv^>7 i <>^2 5-e^wicjg 

^4^«. I/OW«ff2 3lt. I/O0BS3IJS1 

[0048] P?y>f;?1 1Xtfj»*y^y^1 2 
WC % I /O0RF 2 2 P»±I4E*»4W» U < ^-5*51= 

F/OSg^2 2p B 1$gg©i2^g-eia^ 

*wfcK-r6. i§:5$ i /0EB2 1 1*, i soma®* 

2 3 V C C&lf75 > KSEV S 

SI=tyEa*4t4. ftfiO-?»;ilf»;71 \ RXS** 

')*v?i Ziztex. *2H/OSB2ia^OElBS5 

^ig^F 1 4 dv^ttttu? 2 4^ LrmsmEayy^ 

10 0 4 9] H5i£l/OI5)B2 i©S3S£, n*?^** 
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Tww-tckt, wki/ r oB»2i^«CLfe«a 

[0 0 5 0] 02 4 (A) 0«fcdlCM*X5 03^LT 

i &ifet « y ? ? ? i 2 nnEmmmtfifr $ < , nsattt 
?-$%mznm?z>z. *fc*ai/os 

t>©-C. »ai/o@B2 ioifi»^*<*iW4c 
ttflfftti&y, *tt©l>'o«*2 2*»flr*iflr= 

[0 0 5 1 ] EI 2 1*, I /O0»2 1 ffltii^lElJSR 

*i4«fc-5l::* ^i$l/Olal82 1coa3*Is3S8li, PMO 
S b*7>VX$ 2 6 iNMOS H7>i>*$2 7££ 
#s AAEI!&I*, PMOSh7>^2 8tNMOS 

OttT*Alb2il3tt£flfiA*-«a>f*« aTaSAK**. 

fi£*©Ei2 4 (a) »'j;3aflwii=»Ttt. ^-seat 
ro^n«/^^aesst*^< «t, 5 o 3i=»it*« 

JStft6Rlt*4«54«*y, CMOS4i-f^0!)Ei»$ffl^ 
4Cfcji«Hlt(c«:*. **x.l-*tLT01Rt/02|::*$ 
*i***W«)**T?li, UiAiaatAAlHlRtOHtt, 
9**#V^>^2 6J=J:«3Ttt«Sfl-Cl*«fci&. 

^-C-^^x-f ^9*2 5©BB^lgS:*^*t^(01?, til* 

-mm^mx-bz. ^xmmmiznr. pmo 

E82 1©55^£/Jv£ < fC, >ftOI/OJ|?2ZS 

#a©i/o«^2 2*Esuray^^ 
*f^i iatf/?'jf?^i 2me*ft®irettrc« 

[0 0 5 2] 01 £«tf#5SL-C* J»«E»J*l»^1 2I± 

xzfto mmmmstm i /o as 3 o * t <fc i\ 
n«natm«fB i /o«53 o(±» mmBttsaffi i /o 

0153 1 JWfflBfHBfMflMHFa 2 **tr. ftfflBI* 
gJtffiJg* 3 2», 1 0fl(©SM&4S*1 4£ 



12I=J*T\ I/OOT2 2tfRtt&*lTli«3l&(i*Jt 

SilS© i/oBffrcfco-cfc^ H>Si/oS82i 

[0 0 5 3] 03fi. *S§PJlC<J;yp]~(7)/?-yy-i?(C 

n v ^ ? * zft * =e y 9 s v z*b £ JSiE L fcSiJ©H»J 
s-^fo 03icfer. nn t^-©s#f*. mi tm~ 

*;iOA, P^7^«;?1 

ia. ai/^=Ey^-y^i 2A$^t% ®3<j>mmmt 

Hl»safc«tt=ltttLr» D9y0?97l 1 ARtf* 

*y*»:M 2 a© i/o«»o#ifta>tt*4t«i!i:*. 

[0 0 5 4] 030a$?99?y:?1 1AI1 

ssi-raty «a«Et*EELr»E«E***-r *re 

BB3 3£*fe. KEEIa!»3 3tt. ®;TimEVCC$« 
1 7^f,l/OfJlW2 3a^LTS 

«EEvcc*»itay. ^EmEvcc i ^i/o^js 

«6 : ?2 3bl;ft|g-rS. P^'V^^I 1 AffiU©I/ 
0^3ISStfP2 3 bli, ^tyf^^iaAfflCl/OB 
2 3 b 1=9 * >f <f V?** ft L T*ftttf= 

tattle, ai?«y^-?-y^i 1 AM^i'Jf7?l 2 
A©i&^|^lt, 7^6l/0«SB«ff2 3S 

ftLTgfglCttfcSftS. 

[0 0 5 5] ZO^jttmmztiZtV, «SEV 
CC^SLfcRStEVCC I £flJlvCig>tI/0|sl 

82 1 te»-r ***i=. KEmEvcc i ©^eu* 

ju«Q9?9*y?i i A&tf^y^u/^i 2AW-C 
m-t?ZZ.ttftii%:Z. fe-jtaV-yy^yzfl ia 
2AWC«WIftP9-lzLT. It 

[0 0 5 6] 03ICJKT. KEH83 3I*. QVvV? 

i AfiH(cait&*ifc*t. fttemz^^y^y^i 
2AffllcKitTt*^cittg3£T?i#t\, ftfiKE 
E]83 3ro«lfiJtli, tt*4Mi»J'XTA-effl^6*i*» 

E{§8tHf«-e&?»roT*. imit8mtiL*i6tZ. 04 
li- * y m-<Of< v -7— vie □ $? y if J- v 7£ 

[0057] H4©Jr E »fl:S'Xf A1 Bf*, /f9^-0 
10B. 20©Pv7?f«;?1 1 » fi^iUf^? 
1 ZBtttf. 2O0P<>^f7 7*1 11*. ^^'J^ 

j**»Jfv7l 2Bi©Bfc>±. l/oBR«aM!i6 
*<E^*^.5, — D©P^«v-&^-y^l 1-Ctt*<, 2 
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[0 0 5 8] I^A^tf-A^SlC, I/Olg^22*< 

?T5^S5SBjS^SffiI/Og|53 0[*, ^'Jf 2 
El-©/* y -y-^fc p *? $ ^ -/ j* 'J ^ <y :?£ £ 

-©g^i4, eh tm-d)^ifmm^mthtzft)\z.m 

[0 0 5 9] ia5©3i3?#>>;*7\£.1 CI4, 

i oc, ny^^fv/^i 1 c, mfz-oo)*^*)?*; 
•>^1 1 coRKCEtdK ft^t'j^^i 2ta 
tfEttSfvfc. — oro^y^tJi 2-ei4£<, 2-0 

fl)/^'JfV^1 2 *?1 OCrtt&iS^fta 

[0060] 0614, Ullffl^t'Jf^^l 2<Ofitfi&0!l 
?n<y9®Vt)&. *^ l if-Vf (DRAM) 1 
2I4, >a«;^/b7741. 37>Kr3— 2"42, 
7743, 7KW/?77744, -r- 

5 0I4, > *E 'J -fe^7 U-f 4 6, a— 
fa-?4 7. t>X7>?- HT>^48, St/ 
3 5^7*3-^4 9$^ E6©DRAM©*S(3;|4, 

74 5f<DP->^f7?i 1 ioiaTje^jat^fi? 

AMirliM'SS. flSoTETFKiST, J»*y^Fv ?1 2 

[006 1] ^D7^!/774 11*, ^Sft^P 
5»>»CLKS. 3-7>Kt?u-^4 2. 
/<97t4 3, 7KW/^';7744, S 
7r4 5f={ft£T3. 3V>K-r3-* > 4 2f4, 3?> 
KflWPD, /RAS, /CAS, .&tf/WE£, $P 

H»LT7KUXfl»A£RiJafc. 7KUX«*AlC 
«XT, 2^>O/\*>^5 0W?^(7)-Oj4<ag?$!(xS < , 
7KU^y77 4 4l*, 7Kl/Xfl*A0MAm 

-^tf3 7Af3-^l:Q-7 h'UT.RDJa^AT K 

[0 0 6 2] mi*ixtz'^ J } 5 O0P-f3-?4 7 
14. /%U-kJI*7U<f 4 6<Dft£&|lfea—7KL'3l£ 

7$-trxfS. T-*B#UiLfl>tt&f=tt. coa-7 



3 5 -£^3 -#4 914, J&3£**ifc35A 
7KUX©-f— -tr>X7>^- 5*f f-7>?4 8 

7745^U, n«> V ^^y^1 1|=ft||&h$. 

-*AyPr4 5l=«ie4*ifcT*— 5ra« % Hr>X7>? 
•7-ft-7V74 8^LT, * ^ "J -tr^UT U-f 4 6 1 

[0 0 6 3] H7I4. i+S)!f2tlSgfflI/Ogli3 0$ii 
v7l 214, 06©y*';^-y^[=Jft, /^i?5 0A« 

5 o A-c«*ftx&*i.« t mzj tis&mmas 

5<fcfl»ffl1gggJST-$/<y:7 7'5 6££#t?. 

9 5 0AI4, 13 6 ©/<:/? 5 0i:|?l-(Dj><* y-feA7U 

-T4 6, □-T3-$'4 7 , iJ>X7>"^ • ST> 

^48, at/35A-r3-^4 9f=in^T, *>«j7;ur 

KUXa£>$5 1. «>';7/tfa-^5 2, ->'J7;u 
7$-feX/ i Ey (SAM) 5 3, XtflSa*- I- 5 4 $ 
C*t?>CD->y7';U7' KbX*^>^ 5 1 , i/')7 

;u-r3-^5 2, s^y7;i'7*-bx>*y.5 3, &tx$g 

hB4tt. ¥^->7tA1 (01) ©w»i=a 

'JTJWr-Ztm&JOtzMZ,^? 5 0 AWCttlt 

B 1 4>*flse{g&KB I /OS! 3 olOfUPT*. 
[0 0 6 4] •> y 7^7 K 5 114, 7KU 

X/W7T4 4*v6tttt**tfc7KUX«»|=Lr, 7 
KUX£*«7>h7»y:7Y£CfcT-gfiLfc7Kl/:*£ 
BS^ffiAt^. *>y 7Afa-jf5 214, ->'J7^7K 
UX7J-7>5" 5 1 fr6Mfttttt£*l.«7 Kl>X$Tr3- 

klx, *>y7ii/7fizx/ j ey satNftfi. t- 

7rsei=tt»aF*i«T?-*tt t *>y7;U7^-bx^^E 
y5 3rt<D>iHJw-*7Kuxfcttft»*a**t«. ea 
!M^[5]SS5 5 mmtztf* s «sy-h5 4 

16W1, *> 'J Tn,T9*X * « y 5 3 I^KOt*-* 4?. 

awfcy^y-t^u-f 4 6i=ea*4i*. 

[006 5] 07©^=Ey^»>^1 20ffAtt. Se*^ 

i^ft§fa7;«- h j< « y u» & «v«flt« fc n 

«-«J«S*©gf«l|ftttMtt#BSt5. BIS 
14, 01<DSiSl/O!s!K2 1 $^i?jt^ y ■ P*?y^ 

wi/o«2o«)***s'i-^pv^ia'c**. sat 
-ea?BiW(4tiiss^s. 

[0066] yeu^-y^l 214, T-CLK3S±le]& 
10 0, R-CLk«±BI»1 0 1, 3?&BEIS!1 0 2, 
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8.lfT—*/<y 77 1 0 3££t,% C4l.£>©T-CLK 
£±EIi&10 0, R-CLK^»1 0 1, 

102, a^-^K-^ri o 3 1/0082 

1 £8IJ£U I /O0&2 i tmLto I /ott?2 

2o$^-r-5o 

[0 0 6 7] T-CLK&£0S&1 OOli, U^-y'J^ 
yyi 1A*&/-KN 1 (I/OiS^-22) f=tt&£;fi. 
fc^Q'y^<g# I -CLKd^JlvC, /^E'J^V^I 

2 fC^fS-f-^gtiX^ffltD^ n <y Ofe^-X - C L K 
£±j£-r&IalS&-C'&i> 0 T-CLK^ESSl OOlt 
DLL (delay latch cicuit) 0$1 1 i . fifiv7 h 
0^112. Xtf#5-*«E»1 1 3£*fc. DLL 
HR111I4. T-CLK»4SHH 0 04»6-T~*/< 
i»77 1 0 3*T?©^SSE||1 0 2Jz<fc*f*-E|jI3i£# 

§N1|:}}U^5. ti»Sffi*ftfcffi*N2f4, ft 
H0S&1 1 2lC^oTglC1 8 0JS(±ffi/i<iiJ2$ 

Ml 0 2t*LT«ft«)f-Ji/<v77 1 0 3JC&&3 
ft*. $"5-t?£BEf&1 1 3I4, DLL08&1 1 1 1zJSS 

[0 0 6 8] B9it 0 8 ©> *'j?-> ?$]©;§>& i/ 
oni?&2 1 ©»flt€»wr*fc»<D* -f 5 >^a-e& 

*. HTI=H8»i;H9*ffl^r, »ai/O082 1 

i-TS. T-CLK£±0£8l 0broOLL@g1 1 1 
^&ffl***l*«#N4l*, fi^N2i^(4ffi<D«^-T? 
&£„ «#N4*4f5-9ftlB«l 1 3lwA73-TI)t. 

1 3*^Hifl$;h.S{g#N3[4, e# 
N2*yfttHxt£ltSI*lfdI#fcJ3:5. DLLESS1 1 
1 (4, C©fi#N 3 tm^N 1 £ tfHttfcfcfc** o 

iiffit?35S<S-^N2tt, itN1 (9a99«#I-C 
LK) <titSLT3 6 0Jg-xf£ftfiffiA<g4tfc<g#T? 
&6. <1#N 1 til-^N 2 fc*<09© (F) (G) 
l=***l*. ffi*N2tt, ttffiS^hSSl 1 2fC<fco 

n 8 0*tt«jWME*;fvc, <I#N5 (H9 (h) ) 

fcft*. <1#N5I4, T-CLK$8£!hJ81 0 0*b» 
*ftl«10 2Sfi!ILT, «*N 1ULT 
f-^/?^? 1 03Ccm*a*tu§„ 09 (I) |C*fv3 
4t«J:?l=. 1 1 14, ^&S3f£l 0 2©tfrfgjie 

xlZcfcot, *n**«#l -CLK (ft*N1) tE 

[0069] ni?v^^y^1 1^614, 

I -CLKfcRtMH©*— J»«*B«J"E'J*»^1 2«= 
^'E'JfV^I 2©/— KN 1 2 (I/O 
IPF2Z) fctttt3*lfcfl»N1 2*t, 09 (J) Id* 
SftS. T~$/^77 1 0 3(=^|&$il5fi#N 1 1 



(09 ( I ) ) 14, m*kN 12iT®18 OgttfflAt-T 

*vtt^©-c, s*ni 1 **-*»ya#0fc*©fl 

JfflUflhtL-Tffit^Ci-C, fg^N1 2^S*T?fe5» 

HJOTflEiplBjfl-e^--* suyatrc ti^tttJic*. 
cftlcfcoT, *aft^nt»^lHatt€ffll»-Ct. IBM 

[007 0] R-CLKf£±[H}iM O 114, Pv?9f 
1*»6-/ — KN 1 (I/OJ|?2 2) bftflfc£*l 
fc^nv^flH*I-CLKI=*r5t\r, ft')*?-?! 
2 £i£*iii-f fgro-r-* gS^dJ Lffl? a ? $ 

<l^R-CLK£±j£-f3[a!8T-i&3„ R-CLKfi 
BB1 0 114, DLLBB1 1 4, #S-**E*i 1 
5, ^5-f-J/W77l 1 6. at;^5-/-Ki 

17 DLL0&1 1 4I4, R-CLK&±|H)S| 

1 oi*&l/o^2 2 3n?©fi*Stt***f=lvh, 
T, BS3 6 0Jtrofeffiil^&, ./ — KN1«XI4N1(= 
&M££;hfd5^N6f4, R»ttL.ffi 
>P?*flBR-CLKtLT. MEM1 02$ftL 
tttft«)T->/{?77l 0 3IC«»$4i«. 
fiBlftl 1 51*. DLL0S&1 1 4lcJ*T, VftBlll 

sfcy5-f-$/\*777 1 1 e&t;?£-./-Ki i 

7I4S-*. f-ii/^77 1 03t I/OSS^F2 2<Dg 

[0071] ^ft&SIl 02, f-$/?^77l0 3. 
Rtf I /OiS* 2 2 IC J:«£tt0>tttBSS$ y 
R-CLKg£0?§1 O1ODLL0K1 1 4*^71 

*^^m-^N7i±. <i^n 6 tpafflrog^-c m 

#N7£$f5-3?|HEIi1 1 5, ^-f-*/^77 
1 1 6, ftlfys-/ — Kl 1 7(zefii*^Sfc. 5f5 
~y-h*1 1 7*xt,tb*$^5f5#N9(4, ^N7J: 
y©«yfc'lta^fc{i^tft§. DLLEK1 1 4 It. 
=«MS^N 9 ^I4N 1 ti«Htt«C«:4J:3 1. (M 
N7©ttffiSHS-r5. fiot, fi^N7tlffeffiT5* 
Sm#N6li. {i#N1 -CLK) t 

#N 1 &fflt*N6 (=N7) tit, 09© (A) 

(B) l=^$^S„ fi^N6tt, ^SK^1 0 2iZ&-3 

Ttia6<aa**ir, 10 (=ns:@9 

(C) ) t<CS„ g-^N 1 Olt. f-$y^77 1 0 3 

^(«WB*t Lrfflivc,^r, t-$/(«;77 i o 3*> 

& I/04g^2 2^tg^N 1 2 (09 (E> ) jMfl* 
(g^N1 2l*, fg#N6(C^LT<4ffiyf£lt® 

*ixi»*©-e, 09 (D) izthz hzmmi 9 tm&ta 

©€^T?fc5. m#N9tt^a->^(i#I-CLK (A 
#N1) fcnttffi0&*-e&«*i&. I/OSg^2 2?!|N 
P.m^*<1.?.{i-tN 1 2*>^fc. 7U»;7atl-CL 
KtHft«©fS^tfe-5 0 
[007 2] -©«t5l=R-CLK^±0Sl 0 1 
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T, o^-y^-^'y^i 114. tavirAvVr 1 20. 

2 1, {4*§->:7H!eI8i 2 2. ^S-SfS 
SB^1 2 3, DLLfsl?&12 4, jfS-»ftB«12 
5. ^S-f-$n'777 12 6, #5— — K1 2 
7, 7 1 28£#fc\ ?Dy£/i?;7 

71 2 0I4, fttttSHf 2 4**Lr^«A»6A**4ifc 
^ny^a-f CLKftftltlfcU. $Pv$«4*l-CL 
K^tH*"***. VnvO&m -CLKIi. I/OflRF 
22*^LT^ J E';^v^1 2lC«|S$^t*|= s D 

a#B»<D»ft*H— irft««)-c. *a>aflttt!ia<**ig 

[0 0 7 3] B10B. DLL@g1 1 103*««Sf 
ttfitH-efe*. 01 Od^^ti-i, DLLtsl&l 
1 11*. tfffiSl 3 1, ??aaB!BlBl 3 2M1 3 
3 , fiffiit^Sff 13 4. &tf SSfflttGUS 135^ 

*i4..#H«l 3 i*»6<D»S<§#tt=r*aSEl8i 3 
3l=*oTaa*K SI=*3-**E»1 1 3tC<*:o 

raa**ir, ttffittiMi 3 4i=Aai*i5. Matt 
nei 3 4B, aaai 3 ii»6Bttj=«<e**i4»jg 
a#t. aa**ifc#H«^i<Dtk»*tt«ur. aa 
^«tt«*«s-i=a4J:^icaBaaEJ»i s s^tgap 
■f-5. c:oiis$fjsi[Hjs 1 3 5f*, snfea&EiKi 3 3 

[0074] ttm-i mzxmixtzmmt, wga 

SlsJfSl 3 2/Cj:oTilScFiT., 4£^OUTfrC,tiJ:*jS 

wxaaaai 3 2<»;igaf4, asaaaai 

3 5l:j:oT> gSfllffiIls3E& 1 3 3 t m-OMMMtZtS. 

$f5-aftEt*1 1 3C05I3I§$xi:f 3 
t. W£«B!h]2&1 3 30{4*@g@§l4, 3 6 0J£-x 

*fc. «*INI=AAS*i*a*itt»Lr, 3 6 0£ 

- x t£\mm<mtiz z t tfc*. 
[0075] @i ui. ft*aifc&ssi 3 40>BOaaa> 
-mz^tm&m-e&z. ttSJtaai 3 4f=AA*jt 

5fi^SiatfS2(4, 01 OCzJ&T. #jsai 3 ifr 
Sft»**t*»««^t, ^S-lfclBEfcl 1 3*6$ 

•ft*iv*aa**ife»a«*-c**. &m«si 34 

14, NAN DEB 1 4 1 JbS1 4 5, -f^H 1 4 6 
75S1 49, NANDIHK1 5 0M1 5 1. 
£ 1 5 2&tfl 5 3, /Wt 1 ;* 1 )^ 1 5 4, 
-2 1 5 5,' NAN DOSS 1 56M157. > 
/<— * 1 5 8S.tfl 5 9£#£\ NANDES&1 4 4S 



tf1 4 5I4??/^$«JSL, 01 Ifc^SftSJ^icSD 
^«:BT*l42 0CDA*A<LOWe&y, 20CDffi*J4H 
IGH-Cfc^. a#S1<D4%±A<yi<y*?*<, a^-s 
20St%±^yx^-?<):y^.l\Ji^. NANDEI&14 
3(»ajAa?7jA<NAND|Hl^1 4 2©fcB2j t kyt5fcfCH 
ft^T. NANDlsJ^I 4 5rofflAA«L 
OWI=ttU. NAND!I]S£1 4 4«JffiA(4H I GHOS 
*T?&5„ C©^©l47»y^**l-5(D-e. ^(D^a-tS 
20i*.±A<yx-y^fCj:-prNAND[5lgSl 4 2<0ffi 
AA<H 1 QHI=&-3-C4ttai*X1bL£l*. (SoT, fg 
#S 1 ©*4«ttfii»a^T?l\««*f=l4 % * 1 
4 9(0ffl*l4H I QHI=««. ffilca-SfS KOWttfl 
ftt&&-Cl\&«5<::l*. 1 5 5CDffl*A<H I 

GHIC«<6. 

[0 0 7 6] CCT*-f>/«~* 1 4B*»6«a*l*» a 
«Jft$-f5>^-eNANDEKl 42&tf1 43(0ib* 

^PBticLowic-rsct-??, 9v^o)tta«aMtta 

«=R*-«I CfflJ:3!6c«rttL4t>fc. a# 

s i <n**te*a* f ax/-c^*a^f=. nan des 1 4 

30>fcti7Jft<H I GH|:4 y^UN-CN ANDEWS1 4 2© 
ffl*3WHIGHf=*-»fca, a*S1«<ff*S2J:i,J& 
fcLOVW=a*CiT?5y^©*ttA*als**l. NAN 
DBBi4 4(Dai»^LOWlc«:orL*3. 

If^fcfclC, NAN DUDES 1 4 2&tfl 4 3 0)tij7j£fe! 

[0O 7 7] 0/t-^14 801flAWtt, /{-f+'J 
*-7>*1 5 4l;^iW. /«+y*-»5H 5 4 

0 2oroa2ji±. Aftaaa^s i&u?s2®i-y-<f9 

>^1 5 4I4. NANDlslSl 6 171S1 6 8t, ■<> 
/t-i' 1 6 97121 7 1 £$t; a *<DWimt&*8.ffi<n 

[0 0 7 8] /Wt'J* 1 )^ 1 5 4<02Orom*I4, 
NAND0SS1 5 0S.^1 5 1 <D-»fl>A.*K«a44x 

«. n a n Dins 1 5oat;i 5 iro=&9-*a>A*ic 
14, i- 1 4 9a»6©aja*faa*^t4. micm* 

-f+'jTJ^^ 1 5 4©2-30>tUA!4, NANDE1BS1 
5 6atf16 7©-»0!)X*l=tttt*4l«. NAND0 
B1 5 6M1 5 7<Dta-^0A*l=l4, -T>/\'— S< 

[00791 «£^r. a^s 1©*3S»«-98 2*ytt« 
A«a^T?L^«^fCf4, NAND0S&1 5 0M1 5 1 
O&fi&BLHt&'f 1 5 2&r/1 5 3A^P), H 

1 GH/^UX*<S5lcHlAl**1.SCfclC<tS„ ifilca^ 
S20AjWfcffift<a^bi«4tef;:ii % NAN DUES 1 

5 6&t;i 5 7©aj*tRef*-f>/<-* 1 sssor 

1 5 9A^e,, H 1 GH/^l/XA<3ESfcai7J*iiS„ 
[0 0 8 0] 1 5 2RU:i BSaUtt^^/t 

-*1 58W1 5 938v6»ai=tt****H IGH/< 

01 oaaatMBi 3 5jcft|&**iT. W 
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%.mjm&-\ 3 2&1/1 3 3 0&m&%m&-fz. mi 

@T?fc3<, BBtfftBIBM 3 5tt. NOR0B2O1- 
07bS201-n. -f VA— 5"2O2-17!iS2 0 2- 
n. NAND|s]Sg2 0 3-1 J522 0 3-n, NMOS 
N5>i?X5i2 04-175S2 0 4-n, NMOS 
>i?X$205-1ftS205-n, NMOS(-5>y 
X£2 06-1 75M206-n. MNMOSS?^ 

*< l owfc$*i-s t . mmmn®& 1 3 5 a v * ? h $ 

*l5o SD%. U-b-v hfi#R*«LOW/=^f-5t, NAN 
DSS203-1 7bS2 0 1 GHIC& 

y, -f>/\-^2 0 2-17522O2-n<0tb*A<LO 
NAND0S2O3~175S2O3-nt^ 
>/?-$2 0 2-17i^2O2-nt«7)=&^TI*, SlA 

TO 08 1] ZOtim&m-GiZ, 01 2Kdjt£;H.-5<fc5 
IC, NOR0S82O 1 -OOtU^lP (0) l*HIGH-e 
N0REJB20 1 -I7ijg20 1 -ntf>tb*lP 

(i) nm.p (n) ijLowefcSo aufctaap (o) 
m-^iztt, «#«Aat;Bj=«atH i gh/<;ux£<& 

NMOS b'yUVT.^ 2 0 4 — 1 ;&*;J"1/|C&§ 0 C 
ffltf NMOS 2 0 6- 1 tf*>V&$<» 

T?. NAND|2lS&2 0 3-1<»ffl^At^7^KIZ}^$ 
ftT. 3StlMI=H I GH^C. LOWI^fc$-frb^-l>. 
^•3T-f^/^-ii2 0 2-1<oa3*IiH I GHfc&y, 
Cro^jg**NANDlllSS2 03-1 t-f>/i-^202 

(0) l*H I GHfrbLOWICg^bU tiitlP (1) !± 

tiJfcP (1) (DfrtfH I GHfCfc-5. 
[0 0 8 2] ftKfi^ttAKH I GH/</l/XA^$H 
St, NMOS 2 04-2A^>(C4-§«, 

C<Dfc£NMOS ^^^Z0 6~Zt^y\Zt^ 
Xl^OiX. NAND|slg&2 0 3-2(0£ii*A<y ; 7>F 

icfimsftr. SHHftfcH i GH*>e,Lowf=^{b$-tt 

bft-S. tto-C^^/<— ?2 0 2-2©tiJ*liH I GH 
Kfcy. C<D#!g#NAND[slB2 0 3 - 2 
$> 2 0 2-2A*f,fcS^ ^fcC(0S# 
tli;*jP (1) fiH I GHA^b LOWlClSfcL. tfciap 
(2) liLOW^bH I GHIC^tt^, ft-?TC<D# 
til*JP <2) t£it*<H 1 GHICft^. 

[0 0 8 3] z.<j>*.^iz.mm&*x.u&\z#mzH ig 

H/<;bX£{8*a-*-SCi^ ffj#P (0) 75SP (n) 



<i^csi;di=3SSi=h I GH/<Jb*£ 

[0 0 8 4] fl-^j&C&tXDlnSSfCH i GH/^X£ 
ttiJjP (O) ASP (n) ©?*>T?- 
OtzifH I GHr-feSHi^^— 9-roSI=-ft,LT^< 
CfctftB&S. CftbWffiAH-SlP (1) TbSP (n) 
B1 OCDBjgil&EiBl 3 2&tf1 3 3IZ^-T-6 

[0085] 01 31*. ^r*aB®Bl 32©(S]SS^ 

ffif&lt. rTXSSIbIBI 3 2 0^^^—^35-5. 

3 211 -f>A-$2 10, NAND0B2 

1 1-171M21 1-n. NAN DOB 2 12 — 1 7bS 
212-n, Stf-f >/*-£2 1 3-175M2 13-n 

CCTNAND EB 2 1 2-171S2 1 2-n 
Sy-^K-^2 1 3-17!iS2 1 3-n;!^ SSK? 

[0086] NANDEB21 1-175S21 1 - n © 

2 1 04*6(fttt*4l. to-^WAfiKtill^P (1) 
75^P (n) *<tte*4l*. m^P (1) 75MP (n> 
<J>5%-e» — 3*s»J+Hl GH-e»4«^€P (x) ft 
5. NANDIH1B2 1 1-17JS2 1 1-n?4tNA 
NDE1B21 1 -xKMCDtCXi. -^05 A A A< LOW 
t?&5*^. ffi^jttH I CHU^/UckS, C©H 1 G 
HUK;i,$-^(DA*tS(tIU-|,NANDl2lB2 1 2- 
17iS2 1 2-n<D5^t?NAND[5]SS2 1 2-xJsW 

^oA*i-«-r5-f>M*-^tu-c«e&-r 

5. 

[0087] $£oT. NANDIslB2 1'2-x Jcyglffi 
Sfi!llC^§®a^5iJ|^ NAN DEB 2 1 2 — n<7>— 
^<DA^Jl^^.e>^,§@SCf)H I GHU'<;i>££ji-f 
5. tifoT. NANDHB2 1 2-x<7)-S(OA»l*H 
IGH-e&S. NAND[hIB2 1 2-x(Dt?-^<»A 
^3(Zli, 2 1 0at^NAND@B2 11-x 

£ttL-T, A*S#S I*t^fg$^§ 0 SoT« NAN 
DEB 2 1 2-xA>e,<>/\*-$2 1 3-1^-efl)jI@ 

iihfcllW(U*WSOt LT»6i(i«. 
©tt*^#SOI* % AAfl#S Ilc^LT. 3BX?x 

[00 8 8] C(7)J;3lc. E11 1 l^$*i-5(4ffiJ±^H 
1 3 4ft<#J§<§^0M4lS£ifc«U C<35tt«gSfc«^ 
Ell 2l^$^5>15i*!lfflIEBl 3 5A<aj;tMg-S§- 
P (1) 7iSP (n) CD5%T-H-H I GHTJ&Sfi^ 
Ottfa^WU. COTfS^P (D 75SP (n) iC<fco 
T. 01 3lC^^tl«Rl^3®EBl 3 2 (1 3 3)© 
JlSa^i5Sf2i. Cill:<k-Dt, EI1O0DLLEB 
1 1 1lzttX> mm<omm&ZHLt:®%£!k.&LLXtli 
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[0 0 8 9] 01 41*. El8(7)fiSS/7h®Sl 1 20) 

fi->7 ngg&i 1 2tt. pt^s®0^2 5 o&t/2 5 

1 . *HSlt«3?2 5 2, &tfSStmSB2 5 3 t# 
t\ AAUrf I NlcAJ>34ifcflMttt, Hrgg31lsli&2 
5 0f=«fco-ca®ftT£tta&*;|i$. nr$a2EIS&2 

B2 5 1 1CfcoT, pT^SSIhI8S2 5 OOgSStS- 
©SH*T/£ttBSES*i*. RT^aS@»2 5 l**£,ai 
*$ft£ai£S2T©<i#I±. &*ait&SS2S2(::,fco 

6. &*Btt£g2 5 2t*. Wflra©ttttM5l-l::**J: 
5l=. aB«9ffli]»2S3$ftL-O7Xa&t5ia2 5 0 
Stf26 1 ©aSST£HW -5. 
[0 0 9 0] tSoT. SSfi2TA<f4<aiCL-C3 6 0g 
l=»L<ft«*5fc. i5rg£BMH!82 5 0&tf2 5 1 £0 

7h0g§i 1 zmatt^ourtztt. Axm^ztm 

IZLX 1 8 0SBE*l*fc«*&q#6*iS 
&£WXSffigB2 5 OStf 2 5 1 . &*aifc£SS2 5 

2. x.ummm@®2 s 3<offimt. **, dll@ 

g&1 1 l©??£aSEIBl 3 2SI)il 3 3. (MBtttMl 
13 4, ai/ggfHJWslSgl 3 5©fltj*£nflh*fe«. 
[0 09 1) ttj3B#JMtt<B&©*frfi:H:. tUgSt 
?h08l 1 2tt. B£©a£l£(*flr9£2BS-e« 
®SSS@KT?ft-3rt«fcl>. 01 5 It; Py-;>f? 
?1 1 TkXSfitVfvJl 2©*=e«J < nv'^M I / 
0«2 0©a©flUa«t^?a<y^H-C**. 01 5 

^©KBJIi^BgSft-g.., 
[0 0 9 2] 01 St7?*Sfi£f*. 08<O«^cfZtk$j!:Lr, 

ns?7????i 1 ^b^^'J^-v^l 2lctttgLf=S> 

^tt^=B'Jf7^1 2fr&DS?s>£^y3M 1 1C^t" 
»jfoWMn*;|vcl*4. R4hMP9mi-CL 
Ktt, ^*yyv^i2*»6l«#as*ifcr-*SPJ? 

1 1 KBtyat?Bl=ffl^4^at»^«^T- 
CLK«±*r«fc»i=fflt»6*t*. 
[0 0 9 3] 0 8©®j£li. P??i*f^11fc« 
>J?7Zf-\ 2 t©fig©9>f -V^tV >f 2 51=1*7. 

fc**fr£*-**i*-c*y, 01 5©«f*fcttTtt:, 7 
Y -v^VT-r >?2 5 rcfttt-e*&t,iaBfitfe&a&-e 

* I - C L K C *<f?fr*l « . 
[0 0 9 4] wC-C9-r^>T-f>y2 5aiM±2S 
alc«tsa#aa^T1 i-fSc aS?v^*'y^l ifr 
2l=tMfr*;h..6*ny?«-*i-cL 
Ki*. *MV'|tV? : <fV?2 6f=j:&a]ElT1 



nyfff^l 1*6j>%uyy:f1 2^€ffl-r*7* 

-*«#*.. o-f -we:*** >^2 5 -ea^ST 1 mt 
mtizztiztsz,. &.r>Xs mma.r i$*rf s$n? 

*S»I -CLK*&*ttfc**a#flI*as>*flraT 

-cLKsm^t. asar i f^-r^^-^if^^'; 

2l=*yat;ctici8HlttJ!six. 
[0 0 9 5] LfrLfc*<&, aHJST IW^P^fg-f- 
I-CLKIZHJIIILTJ'^y*??! 2frP>S&*ffi$;h. 

1 1 i=aa-rsT-*f*, aas2 t 1 &fta*i-ci* 

*. «£-3TH8©«a©«fc3J=, a&l«L©9ci?9 
CLK^fflUt. aiig2T 1 ©7 s — ^Di?75fv 

?i if=»ya^fi©-ett. ^-^Biya^KHLrH 
[0 0 9 6] 01 5©fltrti=»rtt. ni?v**v:7i 

Ofj-fi Mzmtztx-* BSS2T iro^n^^fi 

*I -CLK*«N&Cfc*tHi*«6. □ v-y^y^l 1 

irJS-cte. :©iai2Tiroi?D^fti-cLK 

a»S*©fc*#a*J8* □ v*«*T-CLK«Hfflffl 
#iLTJ=B(,vt. *<Eij?v;?i 2fr&3iS>;h,?>g®S 
2T1®f-jr{ftVat?. C©*3JStffrt»=J:-3r» 
0*>«y<7^<>^1 1 fc^^"J^9^1 2P B 1©fg^aEAt 

*«-c#ftt^Tf*9Tt. {eatt©&*!g3tt?- 

[0 0 9 7] 01 61*. ai/y^yt/i my/ty 
2©/%y ■ ai?t»^pj|i/offl2 0©3Ei=Sj 

©«^0j$*'r^Pv^0T?a5«. 01 6i=**r, 08 

tH-©«j*«*l*H~©WC#«S4*i, *©»WI4 
£SI$ftS„ 01 6©«fieiCfcU-Ctt. B80«A?ffl 
l*&fc«T t -*«*a*ffl*n<y$<B#T-CLKfc3i 

lt, ^sss-ei/gwiaiKssic^jiLfc^-^s^a 

WD*^)gtT-CLK (A) StfT-CLK 

(B) ££jjEU C©T-*S#a»ffl^Py^1S#T 
-CLK (A) XtfT-CLK CB) *ffl^T. Hfii5A> 

t>©T— ^®ya^-^R-5o 

[0098] 3©J:5tLT»ya**lfcT-ai|*. S 
©f av9 g^i-CLKlca;SL-ci/2©aiK»T? 

«ye^s©^. as?y^fy^i isot^^ Wvzr 
1 2©rt«a»©iM)!aaRsi/2i=^«ct*t|fl* 

EO*. 1 lW*Uf 9 ^i 2$ 

tt*^ttfta*Tf»ff**44t6* % C©flMMttftJ: 
y t7S5t^StlS©7Sa*^ P -y^^ffll^T. P5?^i»f i 
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0\~n*>y 5?yz? A iatf/^'J^^12$ 
»«UT» »rt-T4l/'0*i»2 2R±t"7-f-V#>7 t 
*>?2 5T-&^Lfcffij£[::fcl,vC. ^S-x-if^BJ 

[0099] *%tj?97l 2JCft"CI*. T-CLKfg 
00aJ)»SS30 1*t, '(I-f-N5 WD^St 

Mt-clk) £1/2{Z#®?Z. KffiZHtzta 
y*fl»T-CLK (A) I*. «ftfi!ft102 a 
X. 5v*-A3 0 5l=tttt*;fc«, *fc#JS**tfc2 
n?9«T-CLK (B) (4, «£Ettl02a£fr 
LT. 5v*-B3 0 6l::ttl8**l«. 77f-A3 0 
5&lf5y ^-B306I4. n*jy9?y?t 14*6© 

[0 1 0 0] 01 714, 01 6©^qE';^-y^1 205K 

#*ttwr4fci()<o*-<s>yia-eft*. 01 7iz5F$ 

l/N22££l$U $a?$flMHl2iatfN2 2jWS 
S82j#1 0 2a-PSa$^fc^nv^{f^-N2 3at^N 
2 4£ffll%T, ^r-Sjf^NI 2£fty&fc. C©J:3 
[= LT 5 A 3 0 5 B 3 0 6 |C» y Ji 
SCifrfcx-* (4, ^Ov^l -CLK (g|N1) 

4*. 

[0101] J30 1 6 &tf 0 1 7 ©WcJSTtt. #m 
S30 1 !*2^jit Lfc*<, 2»JS-CI4iS:< N#Jg$*t 

bits. 01 ei~sy. fjy^f97"i iidKri*. 

»JHS3 0 2A», «*N5' (£n-;/?<*-S|T-CL 
K) &1/2lz#mti. t-9M&*B.1S<?-*& 

[0102] 01 eonsJ^f^i 114, micpl 

i-0S3O3*#fc. C<7?P L LHK3 0 3f=JtoT, 

ftttflKP 2 4 *St l V» 6m»i4t« * n v 

LKIt 01©¥Stt^X ; fAl£'e/<X£tf<LT{ft& 

s^s©-?. **i«SFtwjB*at«^4cittai* 
j^lt. n^^fy^i i&tfjt^y???-! 2fiq-e 

3 0 3©EHE&$j£I4. ft*&flf©*BartT?& £©-<?$$ 
[0103] fcfc\J:i£©0 8, 015, 1 60>fl{ 



2«t0a99ft*CLK&ft8*&SWR«ff 

*u*o-c*ja\ 01 8i4. 2fcis 

OSg* 2 2<D-m%1itt 0T?&S. 
[O10 4] ^ ; E'Jf^7'12^ > 2©Mfgtf'V hXN 
9— K x 2 © L£/t>£flffi&© ^ =e ') v- v yX'b&iS 
I/04g*2 2l4. — 3<D*n?*a«JHWf (tt 

9, Nfflco^— ^ ASHASas-T-DQ 0 07b3EDQ 3 1 . 3 
fiffla^VKgftffliS^WE. CAS. StfRAS. 1 

fcDMg-^fflJg^-DM071SDM7, SISS^V S 
S. VCC. VSSQ. AtfVCCQ$4£. 
Ic. y^'j^.y^l 2(4, Mft««tfa9 B?*»eq 
•?-y?f'^i 1 \zmt OftlMittlsLfc^Dv^flre 
taj;?***?* ?ny$y*-> 

M0n£DM7*<§:tf&?>fi*§-14. /W hSSICYX-i?^ 
•5. 

[0 105] SfctflSUWPVSS. VCC. vss 
Q. RtfVCCQ©g|oAM4, DLLDiSl 11.11 
4. 1 2 1 , RXf 1 2 4. SLtf/X(*PLLBK3 0 3 

Bis. *©»ft*«ry^-h-e*«»5ai=Bi%o-e % d 

So 

[0 1 0 6] 01 9 It. *&HK£«|gi04MfM*{'X 

^©ESDfH^RfcKwrifcfcwB-efc*. 01 
9f=teT. 01 

(4. ESD (electrical-static discharge ) IcJcS-r 
/<<fXtt«£|»Cfc»l=» ESDftffEiBtflMt&h. 

EsDtLrit ^-f-v-itf^-r >{rmFt=m 

[0107] 01S6IM401 9©<fc7l-. 

tttfiM-*fc*«I/0«^2 2 (/<? K) 14. /W^ 
-v1 0(=«fc-3Xa*)*tTfcy, 
*3*Cfctt#l». «9t. #MJflff1 3jC^LTfftl+ 
8tl?>ESD«§|IslK4 0 1 tlt^LT. OSJ-y^^y 

8B84 0 2I*. ttttW**ft*»-ca5*tttJ:l». Sfl 
E S D^»lHlK4 0 2 14, tttOWSaWftSSttt 
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[0 108] C©J:3lCESD{OT84 02£/h$< 

*„ *fcW£M$** < tb**©TN M^©«jy#fc> 
y©ag£jf<r*C£A<RT&-C&*. 02Oli. MO 

s fetjesd {jUSiaiBf t LTfflivfcflte©ssis*«« 

[0 109] ESD&mis]JS40 1 =l5l\|±402(i. N 
. MOS h7>yx$4 1 0 g-^U^Bl±Ofg 
E*</^ K (ftffiflHF2 4 ^fi I /OJg^2 2) fcfp 
to^HSt, NMOS h9>2?**4 1 0#3?i£L-t\ 
T/W*»«*KrC. ESD&EI[5]S&4 0 1<Di§£, IP 
%M&*m=f- 1 3l=^*H*tttt**2 4l=ffli*&;h.* 
BB©*&, NMOS h7>5?**4 1 Oa>y-hWtt 
1 OOOMmgSfAlS *fcESDg:|SIalg&4 0 2(0 
»£. «I% I/OJarP2 2f=ffll*&;K*[Blg&©i&£, N 
MOS h^^vX-Sl 4 1 0©V-MSI*5 0 0//mgS[ 

[O11O]021lt J < — /U KMO SFETjES 

D«ss[ii£&«i; Lr;nL*fe*£©£l60i£s*-tB-c&*. 

ESD^[h1IES4 0 1^1*4 0 2(1 L£lMiT!E© 
SlO-f-yi/HMOS F ET 4 1 1 Jf-^U^JU 
UUfcwmEAM-:/ K <ttl3BS?2 4«UV* I /OSS^f 2 
2) lC^J)D$*l-5i:, ;i/h*MOS FET4 1 1A< 

IfaLTs X/^XSSJgg^C. ESD&tIl2lS§4 0 1 
©H£, EP*,fl-gpJg?1 3(=»as*l*lt«aHF2 4l= 
ffl^b*V*lH]S§©ig^ 7^-;bKMOSFET4 1 1 
0>y— Mlttl 0 0 0//mfiJgT?,fcO, $fcESDf£g 
HS&4 0 2©J#£, lfl*j I/04S^2 2fCfflt>6*l«lHl 
?&©*§£, 7^-^FMOSFET4 11 <0>r- Ugl* 
SOOjt/mSJt-CJ:^, 

[0 111] 02 21*. /vVtf-^Sh^v^^E 
*„ ESD£§HUg&40 1i£lM*4 02f*. /U#-? 

mb^yvxt* i 2£#t% (Sfb^^iaiffl^Ei? 

K (fttttt?2 4iUVi I som-2. 2) icEPAn$ 
*i*£, /\V7K-5St>7>vX5t4 1 2A^ffiur, 
^/<-fA»*S»C. ESD«Sls]S4 0 1©i§S, BP 
3l=^$*l5^SS^2 4l=fflUt.*l5 
E»<0»#, / W h V >*J7>5 4 1 2 ©X 5 » 

?IS(i3 0 0/(m2 Sfl£-CJ:l*. *fcESD&0?lHl8 
4 0 2rol&, IP*. l/OJg7-2 2JCfflt>&4t-5[slE§<D 
/^*K-7lh7>iJ^$4 1 203X5 -y^SIS 

[0 112] 02 31*. ^>f^--K^ESD«SIs]8Si: 
LTmvfcli£©9IMi]£;j^-®T?£>*. ESD^a® 
K4 0 1^1*4 0 21*, $f-f:J— K4 1 3££t\ fg 
*l/*jU5Lt©*E*W? K <ttffilB?2 4*IM* 1 / 
0»2 2) lcEM$;tt*£, y-f*- K4 1 3JWK1 



6*i*BB©»*, ^*-K4l3«5v^^<>av 

SItt3 0 0#m2 m&Ti*l\ *fcESDSg|5IK4 
O 20M, BP* I /0«*2 2f=fflt*/&;h,SSIHto>* 
K4 1 3fl>5?*>$->g>S8Jl41 0 0/i 
m2 S«T*.fcl\ 

[0113] SLh. *JBW£*««l=a£-JlvcBHILfc 

*n *»wtt±a©safc«i=iHje*H*ctJEi:<. i«k 

i**©KHlcK8©$EBIl*}-egtfIS • ^MtfRTtgTJfe*. 

[0 114] 

[ftW©%JR] 3Ett0**tt&*?A 
KJfcTtt. /<9 ^-SWfc a 99 9 ? y ? & * « U * v 

ft mm LT5iM=s«r**jaettT. * vtiw© 

ft*. *fe?9^n©AUAIM±C«UPreR- 
«©E«Sfflt»r»«-r*Cfefi#Hx*a-jJ«ft< 

jbtftMt<&*®T*. ^ v^isn?©»a«tT-*igast 
sat- *ci*«ffl**. *fcB«f*TFv^©xuj*@ 

u^^©s» o fc^it^T 1 — $ e-sttf PiggiciS 5 i sic 

=©*aft««*AUJ»EIBffl©»IHWifc^#itf, ft 
<DBB*ft<DIkflH= J: *m3imE U*;u©aa&©»S? £ 

»»*cta»ai**. w=. ^y^u^at/t?*— 

S?tt«k©T-*AUl*6tt«lcfr5*T-»«ia!H-ft = 
£T% 5?^«l;**n»E«WtBi:©^-#A 

[0 115] Sf*Ri 4M2 4£tt©4M9tt£Bf=R 

■ci*. t~s> isaifcjMKfAaiiii^atf 

ay99*&jtmt&9ny9 SMmiVHfi* 'J ?©- 

a(-Bgs$^s©T?, s^«©*-y^tc©ai=«ft^ 
**5fc»iaurEBUfcafti=» ^-^saa&rofc©© 

»»€8*l=R9Ct*<ai***l= % «¥«©*? 7fc 
H-©9a?*fi#£jBi*«C&*<?ftg(=&S. »=» 
tlffffl f p v 9 toSEmUfi 6 Afcb *[HK* tf £«A»H 
■e}*af*©-Cs AfflfllaI8i=J;-3Tx~$ffi;b;&i;T 
yafrirMi-^HWtasicjR* c t j&«fli**. 

ss$#itici vftfc 7 -c - K/<^ 9 tu-nz «fc *<4isi i 

a^fT^Ctl?, T-*«yS2k#ffll=aUfcfHB©^n 
t£±^"T*c:tAtaj3f5* e Ettr-*tt9&»JB9a 
«9a*»*tff5 = ftf» #»^SrtSU-e©B!ifP« 

ur T-*isasjBa»6 N«f=r* c t 

*. *fc*B«B©y-y^656«Lfc^ny^*#«* 

^B©fll#HiaB«**l=l^fcH««ttSfT5 C t 
A<HJ**«fc ?!::£*. 
[0 116] m^^2 5 75S3 6 O0#*{titW=tt 
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icias^ftswc. vzf*=.<i>m\z*i fat & 

mzmmz^htzy-t-p/tvvjis-zfizk&tkmm 

f «^<DHa»* 1/NC»JHLTN-bv MM*-** 
£Oy£«*S»l+J&y, C©$P*/*fg-5fl::&-3lvc 

^-*»y&*IMW>Hffl£»«;:i:(=J:-3T. 
i=»r i* . / < ? y n c □ *? v 9 f- v •?£ /■ je y * v 

-J t mm t TH IMCttttf **Wtl=»T . * » ?m© 

t4»a**. *f=-*©^t/^tt, 

LT-t©**H-3T*fc*nv*ffire«SltJRy, C© 

* = 1 1= * -a r . » ^M©e»e»ajs t *a f = i vh, 

[0 118] It*«3 975H4 1iBe<0¥3|tt:^ : Ey-? L 
VScaffllcHflt S J: 5 LTB2E Lfc*£l=, 

#*l=tvh.fcH«*|»*ff5Cfc*«ffl*4. JSfctt. ^ 
=E'J ^-y^rtOP L LBRStf/XliD L LB*eflil* 

[0 119] fliro4 2AS4 6B*a*«£i'X*A 



Ktttlt64l*ESDftRHBitt«!Lr, 

■mma>*v Ki=»it6*v*ESDRiiiaR«:. jte 

»^»a>«3tt««-Wl=ja**fl!)-<fft*itf J:l%. E S D 

[0 1 1 *f£Bj3tc £ y p-©/ < «, $r— P 5? v 5 f- y 

[0 3 ] ^gBSizJ: y H-a>/<**— SJfcB i? f-v 
1b*Wf-v 7 b £ LfcfliaStttt* w+Ht? ft 
5. 

[04] *«WtJ:ygI-<7>/«'y^-— **{za*Jv9?-y 

Jbt^Vr'jzTb L fcXttHaSltfl ■ 
"eft*. 

[0 5 ] Ml= «fc y H-©/ < i/f:: aVvVJ-y 
T?fc&. 

[in 7] ^gpteisggffl i /'oftSflftsgfraB! i 
> * ') * v -immmm zmr ? a v <? m v ft « . 
l®8] aio»ai/'osRS*t?> j Ey ■ pe?yf 

[09] 08©/qEy^y^ffiJ©JSai/O@Rfl>SSf^ 
[010] D L L@R©«fi6S#r«BE0-efc5. 

i0i 1 ] Q.ftttm&<D®m%£(j)-mz7iiT®%mT' 
ft*. 

[012] JiSWIs]R©0SS^fiE(7)-M$^fIslR0 
•eft*. 

[01 3] RTKSSIsIBC!>EIBfl||£a)~«(«^t-|BlRB9 

T?ft*. 

[014] @8©fiiv7 hBROttJseSatrffiABT* 
ft*. 

[015] *»J-?X.lf**>J?yZt<D* ! E>) ■ 

*. 

[01 6] a9v9w?Mf**')*vzta>**y • 
Tfft*. 

[01 7] 01 *<n*w*vr/amWtWKt*kSi 
®^-r5>^0i?ft*o 

[018] ^%<J^<y^(=tt-C. 0*?vi?^y^lC^ 
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[019] 1 (DMft'>Xf AOESD 

[02 0] MOSFET^ESD^IslKtLTffl^fc 
[112 1] 7^-;l/KMOSFET£ESDgg@lSt 
[602 2] /«-f7K-5SI>7>S?X*t&ESD^aiI5|g5 
[@23] y-f*-FeESD««0»iLTffl^fc* 
[02 4] (A) It. &&'<X£ftl.tzai>y5T'U 
(B) I*. PJ>»*f/WXfc^*Uf/W^fct9> 

minium 

1 «i/XfA1 
1 0 i\v*t—*> 
1 1 ni?-;5f-^ 
12 *=£V=f-y-j 

1 3 n«MHf 

14 \mrn- 

15 I/OElffifSSfflJg^ 

16 i /obsess 

17 iS? 

20 • apytm i/osp 

2 1 SiSl/OSK 
2 2 I /0«Kf 

23 i/o van? 
2 4 mm? 

2 5 ^-f-VjSV-r-f 1,9 

3 0 tf-gflSStg gEE I /OS? 

3 1 ftttSttSaffl I /OJsJK 

3 2 ftfflBttSiVliSl? 

3 3 BIKES 

4 1 >D»;^i977 

4 2 av^Kfa-jf 
4 3 7 7 

4 4 7Kl/^777 



4 5 f-$A*777 

4 6 /t'JWK 

4 7 n— 7*3— ^ 

48 *ls*7>Zf- =54 hT^? 

4 9 3 

5 0 V 5 OA t^l*? 

5 1 */*)7)V7 KUXTJ'71'9 

5 2 S/yTVU-ra— $f 

5 3 -/'JT^TftX^^iJ 

5 4 KSfiy— h 
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